N utrition plays a critical role in the life of a child because of the impact it can have on growth, development, and the ability to learn (Byrd-Bredbenner et al., 1993) . Proper childhood nutrition not only contributes to mental, physical, and emotional health, but also to the level of health a person has as an adult.
Because of increasing concerns about Americans' health, a "National Action Plan to Improve the American Diet" has been developed to achieve the goals of "Healthy People 2000: National Health Promotion and Disease Prevention Objectives" (Mullis et al., 1995) . One of the main goals of Healthy People 2000 is called "5 A Day for Better Health," which encourages the consumption of fi ve or more servings of fruit and vegetables per day (Domel et al., 1993b) . This type of program promotes the idea that a healthy diet established early in life can help lessen the chances of developing major health problems like cardiovascular disease and cancers in later years. Fruit and vegetables are important components of a healthy diet, providing many essential vitamins and minerals (Dittus et al., 1995) . While the consumption of fruit and vegetables by the average American seems to be increasing, there are still many populations that need to be reached.
Research has indicated that children ages 6 to 12 years eat an average of 2.13 fruit and vegetables per day, which is less than half of the recommended servings (Cullen et al., 2001) . Changing demographics, including a rising number of single-parent households, have affected children in a number of ways, including their dietary patterns (Kennedy and Goldberg, 1995) . Social aspects of culture and demographic factors affect where, when, what, and with whom children eat. Individuals in low income and low education categories, especially males, have more barriers to fruit and vegetable intake (Dittus et al., 1995) . Activities in a familiar situation may help children to become more knowledgeable about fruit and vegetables. By exposing children to what fruit and vegetables are and by gaining experience in preparing these fruit and vegetables, children's consumption of fruit and vegetables may increase.
There are a number of curricular approaches that can be used to teach nutrition education, one being horticulture. A study of a horticulture gardening program for seniors found improved nutritional attitudes and consumption of fruit for those participating (Hackman and Wagner, 1990) . Another study in an urban setting found that individuals who gardened ate more vegetables when compared to those who did not garden (Blair et al., 1991) . In addition, a study of elementary school children in southern Texas found improved snack preferences for those who participated in an educational program on the nutritional benefi ts of citrus fruit (Koch et al., 2005) .
One objective of this research study was to evaluate the effect of a nutritional education program, Health and Nutrition from the Garden (Genzer et al., 2001 ), on nutritional knowledge of children, specifi cally knowledge about the benefi ts of eating fruit and vegetables. Additional objectives of the study included evaluating the effect of the nutritional education program on nutritional attitudes and eating behaviors of children as they related to fruit and vegetables.
Materials and methods
ACTIVITY GUIDE. The nutrition education program used for this research study was a program developed for children called Health and Nutrition from the Garden (Genzer et al., 2001 ) that is intended to teach children how to eat healthfully while working on a limited budget. The Texas Agricultural Extension Service developed this nutrition education program in cooperation with The Better Living for Texans (BLT) program. The BLT program strives to educate limited resource clientele on how to make healthier eating choices on a limited income.
Health and Nutrition from the Garden (Genzer et al., 2001) Participating children included second through fi fth graders. One hundred and thirtyfi ve participants completed a pretest questionnaire prior to participating in the program. A midtest questionnaire was administered after the children had participated in the fi rst six activities. A posttest questionnaire was administered after children completed all 12 activities.
INSTRUMENTATION. The instrument used for this study consisted of three segments. The fi rst segment of the instrument was a written exam made up of 11 true/false and multiple-choice questions based on the 12 activities performed (Table 1) . These questions dealt with specifi c knowledge from the 12 activities presented to the children. Each answer in this section received a score. Questions 3, 10, and 11 had multiple correct answers; therefore, these questions were worth more points. The scores were summed, so children received a knowledge score ranging from 0 to 18 points. Higher scores indicated higher retention and understanding of the information presented in the 12 activities. A Cronbach's alpha reliability test for the knowledge section of the questionnaire resulted in a coeffi cient of 0.65, showing it to have an acceptable level of internal consistency (Sapp and Jensen, 1997) .
The second segment of the research instrument was a modifi ed version of the Fruit and Vegetable 
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Preference Questionnaire, which measures students' nutritional attitudes regarding fruit and vegetables (Domel et al., 1993a) . This section of the questionnaire measured questions on a Likert-type scale (Likert, 1967) . Children observed a listing of common fruit and vegetables by name and rated whether they preferred that particular fruit or vegetable or not. The four possible responses to each fruit or vegetable and the points associated with each response included: 3 = "I like this a lot," 2 = "I neither like nor dislike," 1 = "I do not like this," or 0 = "I have never tried." The points within this section were summed so that each child had an overall score on this section from 0 to 60 points. Higher scores indicated greater fruit preference/attitude. A Cronbach's alpha reliability test indicated a reliability of 0.80 for the preference section of the Fruit and Vegetable Questionnaire, showing it to have an acceptable level of internal consistency (Sapp and Jensen, 1997) .
The third segment of the instrument consisted of fi ve interview questions (Table 2) . Questions 1 through 4 evaluated students' knowledge of the 12 activities performed. Question 5 evaluated children's eating habits by asking them the type of snack they had the day before. Each question had multiple answers; therefore, a scoring rubric was created. The child received one point for each correct answer on each question. On the question regarding snack preference, the child received one point for a fruit or vegetable and zero points for a non-fruit or vegetable. The points were summed so each child received an interview score ranging from 0 to 22. The higher the score, the better the knowledge/behavior change. The agent/volunteer scribed children's answers to questions. A Cronbach's alpha reliability test indicated that for this sample and study the reliability of the interview section resulted in a coeffi cient of 0.72, showing it to have an acceptable level of internal consistency (Sapp and Jensen, 1997) .
The questionnaire also included a cover sheet that gathered demographic information from children, including gender, grade, ethnicity, and place of residence, as well as their name. The name of the student was used only to correctly match pretest, midtest, and posttest at the end of the study.
DATA ANALYSIS. Each county received the testing material by hand or through the mail, depending on location. After the testing time, the material was mailed to the researcher. The researcher then matched the test based on the demographic sheet and coded the test for confi dentiality. The data collected were analyzed using SPSS (SPSS for Windows 10.0; SPSS, Chicago). Statistical procedures included general factorial tests of comparison and paired t tests.
Results and discussion
Each section of the nutrition questionnaire was analyzed separately to investigate differences in knowledge, fruit preference, and snack preference. Only students participating in all three testing dates for each section were included in the analyses. Therefore, while 135 children initially took the pretest questionnaire at the onset of the study, only 56 children completed all three surveys including the pretest, midtest, and posttest surveys and could be included within the sample. KNOWLEDGE SECTION. Paired t tests were performed to investigate the differences between pretest, midtest, and posttest scores on the knowledge section of the nutrition questionnaire. Signifi cant differences were found between the pretest and midtest, pretest and posttest, and the midtest and posttest (Table 3) . However, the most improvement (3.69 points) occurred in the children's knowledge scores after their participating in all of the activities (posttest) compared to their pretest scores (Table 3) . It (Contento et al., 1992 ) is a three-step model that incorporates the idea that knowledge leads to better attitudes, which in turn, lead to better behaviors. The knowledge of what should be eaten (fruit and vegetables) and why (for better health), is thought to lead to better attitudes toward fruit and vegetables and, in turn, increase consumption (Cullen et al., 2001; Foerster et al., 1998) . Additional tests were performed to see if there were any statistically signifi cant differences between age level, gender, ethnicity, or county, but no statistically signifi cant differences were found. However, a repeated measures test was performed and found that each age level and gender signifi cantly improved their scores over the course of the program (Table 4) . These results indicate that the Health and Nutrition in the Garden curriculum is effective for younger as well as older children, and for both males and females.
FRUIT PREFERENCE SECTION. Paired t tests were performed to investigate the variation between pretest, midtest, and posttest scores on the fruit and vegetable preference section of the questionnaire. Fruit and vegetable preference scores of children did not signifi cantly improve during or after participating in the program (Table  5) . However, all of the preference test scores were high, indicating that children had a positive attitude toward fruit and vegetables before, during, and after participating in the program. This was an encouraging fi nding since food preferences, or nutritional attitudes, have a strong relationship to food consumption (Skinner et al., 1998) . Children eat what they like (Skinner et al., 1998) . However, food preferences are infl uenced by several factors including taste, availability, environmental variables (Hearn et al., 1998) , cost, and family acceptance (Dittus et al., 1995) , so even if a child prefers Table 3 . Paired t test comparison of the knowledge scores of children participating in the Health and Nutrition from the Garden (Genzer et al., 2001) Pretest, midtest, and posttest scores for the interview portion of the questionnaire were compared using paired t tests. Statistically significant differences were found between the pretest and midtest scores, and between the pretest and posttest scores (Table 6) . To help determine which questions had the most improved scores, questions were analyzed separately (Table 2) . No statistically signifi cant differences were found on response scores for questions 2, 3, and 4. However, students signifi cantly improved their scores by 1.3 points on Question 1, which asked them to place food items in their correct category on the food guide pyramid. These results indicated that students had a better understanding of the food groups after participating in the Health and Nutrition from the Garden program. However, often there is a gap between the understanding and awareness and the actual consumption of fruit and vegetables.
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Question 5 was a snack consumption question asking the students what they ate for a snack that day. After participating in the nutrition program, students reported eating a healthy snack more often when compared to the number of youth who reported eating a healthy snack prior to starting the program. This supports past research that found that increased exposure through various garden or other horticultural activities increased consumption of fruit and vegetables (Blair et al., 1991; Hackman and Wagner, 1990) .
Small improvements in eating habits are important to America's youth today. Experts are promoting healthy diets by recommending plenty of exercise, reduced fat consumption, and increased fruit and vegetable consumption (Griffi ths et al., 1996) . One sign of poor dietary habits of youth is the increase of obesity in children. More than 25% of young children are obese and nearly one-third are overweight (Dietz, 1991) . On average, childhood obesity is now more common than the occurrence of underweight children (Kennedy and Goldberg, 1995) . One explanation for this might be the noted decrease in the physical activity level of children due to the increases in technology (McPherson et al., 1995) . Another explanation of the rise in obesity in children may be the increase in high fat consumption and a decrease in fruit and vegetable consumption, as well as other recommended foods (McPherson et al., 1995) . The results of this research indicated that the Health and Nutrition from the Garden program improved the knowledge and food choices made by the participating youth.
Conclusions
Children participating in activities from Health and Nutrition from the Garden had improved knowledge concerning the benefi ts of eating fruits and vegetables, and demonstrated an increase in healthier snack consumption after the study. The last fi nding is very encouraging, since it has been reported that increasing fruit and vegetable consumption as snacks is one important way to improve the nutritional habits of children (Kennedy and Goldberg, 1995) . Children's preferences toward fruit and vegetables did not signifi cantly improve during or after participating in the program. This supported research that found no changes in children's preferences for vegetables while participating in a gardening after-school program (Poston et al., 2005) .
Small changes in knowledge and consumption of children participating in the program may be important to note since poor dietary behaviors have been associated with many physical problems, including, anemia obesity, and high blood cholesterol (Foerster et al., 1998) . In addition, poor dietary practices have been shown to affect mental growth, academic performance, and physical growth and to cause delays in social development (Brown and Sherman, 1995) . Most personal food and exercise habits that continue throughout life are established by the age of 15 years (DiNubile, 1993) , and adults who reported eating fi ve servings of fruit and vegetables daily generally stated that these habits were established in childhood (Foerster et al., 1998) . Since eating habits and patterns are formed early in life, children are an important target for interventions to change nutrition behavior (Cullen et. al., 2001 ).
